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Evaluation o f m ilkfish  (C hanos chanos  Forskal) 
and praw n (Penaeus m o n o d o n  Fabricius) in p o lycu ltu re  systems
B. Pudadera, Jr. and C. Lim
The g ro w th , surv iva l and p r o f i ta b i l i t y  o f  m ilk fis h  and praw ns (averaging 3.1 g and 0 .3  g 
respective ly ) g ro w n  in f ive  d if fe re n t  co m b in a tio n s  fo r  100 days in  5 0 0  m 2 b ra c k is h w a te r ponds 
w ere assessed. The  various tre a tm e n ts  w ith  th re e  rep lica tes each w e re : ( I ) 2 ,0 0 0  m ilk f is h /h a ;  
( I I)  4 ,0 0 0  m ilk f is h /h a ;  ( I I I )  6 ,0 0 0  p ra w n s /h a ; ( IV )  2 ,0 0 0  m ilk f is h  w ith  6 ,0 0 0  p ra w n s /h a ; and 
(V ) 4 ,0 0 0  m ilk fis h  w ith  6 ,0 0 0  p raw ns/ha .
The percentage surviva l o f  b o th  m ilk f is h  and p raw n  is presented in Tab le  1. The  surv iva l 
o f  praw ns, 79 .8% , 72 .7%  and 73 .8%  fo r  tre a tm e n ts  I I ,  IV  and V  resp ec tive ly , w e re  n o t s ig n i­
f ic a n t ly  d if fe re n t  f ro m  each o th e r. The re  was no  s ig n if ic a n t d iffe re n c e  in  surv iva l rates o f  m ilk f is h  
g ro w n  in  m o n o c u ltu re  and p o ly c u ltu re  systems at th e  same s to c k in g  d e n s ity . M oreove r, su rv iva l 
at 2 ,0 0 0 /h a  is s ig n if ic a n t ly  h ighe r th a n  those  a t 4 ,0 0 0 /h a .
F igure  I presents th e  g ro w th  cu rve  o f  m ilk f is h  exposed to  various tre a tm e n ts . G ro w th  rates 
and average w e ig h t gains o f  m ilk fis h  (Tab le  1) w ere inverse ly  re la ted  to  th e  s to c k in g  rate. Those 
stocked at 2 ,0 0 0 /h a  (T rea tm en ts  I and IV ) grew  s ig n if ic a n t ly  fas te r th a n  tho se  at 4 ,0 0 0 /h a  
(T rea tm en ts  II and V ) .  T h e ir  g ro w th  rates w h en  cu ltu re d  s in g ly  was n o t s ig n if ic a n t ly  d i f fe re n t  
tha n  those  in  c o m b in a tio n  w ith  p raw n .
G ro w th  curves o f  th e  praw ns fo r  th e  d if fe re n t  tre a tm e n ts  (F ig . 2 ) showed th a t  th e  praw ns 
in m o n o c u ltu re  ( I I I )  a tta ined  th e  h ighest g ro w th  th ro u g h o u t th e  c u ltu re  p e rio d . Its average 
w e ig h t gain (Tab le  1) was s ig n if ic a n tly  h igh e r th a n  praw ns in  p o ly c u ltu re  w ith  m ilk f is h  ( IV  and V ) .  
Average w e ig h t gain o f  praw ns c u ltu re d  w ith  2 ,0 0 0  m ilk f is h /h a  w ere likew ise  s ig n if ic a n t ly  h ighe r 
tha n  those  w ith  4 ,0 0 0  m ilk fis h /h a .
A lth o u g h  m ilk f is h  p ro d u c tio n  was n o t s ig n if ic a n tly  a ffe c te d  b y  s to c k in g  rate a n d /o r  c u ltu re  
m e thods, m o n o c u ltu re  tre a tm e n ts  I (3 9 6 .9 3  kg /h a ) and II (4 4 2 .0 8  kg /h a ) p ro v id e d  s lig h t ly  h ighe r 
p ro d u c tio n  th a n  p o ly c u ltu re  tre a tm e n ts  IV  (3 8 8 .0 6  kg /h a ) and V  (3 7 4 .0  kg /h a ).
P ro d u c tio n  o f  p ra w n  in  th e  m o n o c u ltu re  (1 4 4 .3  kg /h a ) was s ig n if ic a n t ly  h ighe r th a n  those
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Table 1. Growth, survival and production of milkfish and prawn cultured singly or in combination for a period of 100 days.
T r e a t ­
m e n ts
R e p li­
ca te
M I L K F I S H P R A W N
T o ta l 
P ro d u c  
t io n  
k g /h a
A ve ra ge  
In i t ia l  
w t .  (g)
A ve ra ge  
F in a l 
w t .  (g)
A ve ra g e  
W t. 
g a in  (g)
S u rv iv a l 
ra te  (% )
P ro d u c ­
t io n  
k g /h a
A ve ra ge  
In it ia l 
w t .  (g)
A ve ra ge  
F in a l 
w t .  (g)
A ve ra g e  
W t. 
g a in  (g)
S u rv iv a l 
ra te  ( %)
P ro d u c ­
t io n  
k g /h a
I
1 3 .2 5 2 0 1 .1 0 1 9 7 .8 5 9 8 .0 0 3 9 4 .1 7 3 9 4 .1 7
2 3 .0 5 2 1 5 .3 2 2 1 2 .2 7 9 4 .0 0 4 0 9 .1 2 4 0 9 .1 2
3 4 .7 5 1 9 3 .7 5 1 8 9 .0 0 1 0 0 .0 0 3 8 7 .5 0 3 8 7 .5 0
M ean 3 .6 8 2 0 3 .3 9 19 9 .7 1 9 7 .3 3 9 6 .9 3 3 9 6 .9 3
II
1 5 .5 0 1 8 5 .9 8 1 8 0 .4 8 9 7 .5 0 7 2 5 .3 4 7 2 5 .3 4
2 4 .1 5 7 9 .2 8 7 5 .1 3 9 4 .0 0 2 9 8 .1 2 2 9 8 .1 2
3 3 .7 0 8 7 .0 1 8 3 .3 1 8 7 .0 0 3 0 2 .0 8 3 0 2 .0 8
M ean 4 .4 5 1 1 7 .4 2 1 1 2 .9 7 9 2 .0 0 4 4 2 .0 8 4 4 2 .0 8
I I I
1 0 .3 6 3 1 .9 9 3 1 .6 3 7 0 .0 0 1 3 4 .3 6 1 3 4 .3 6
2 0 .5 0 2 8 .0 2 2 7 .5 2 9 5 .0 0 1 5 9 .7 4 1 5 9 .7 4
3 0 .5 0 3 0 .9 8 3 0 .4 8 7 4 .6 0 1 3 8 .8 0 1 3 8 .8 0
M ean 0 .4 5 3 0 .3 3 a 2 9 .8 8 7 9 .8 6 1 4 4 .3 0 1 4 4 .3 0
IV
1 3 .7 5 1 8 6 .3 8 1 8 2 .6 3 8 8 .0 0 3 8 2 .0 4 0 .4 0 1 4 .9 8 1 4 .5 8 9 5 .6 0 8 6 .0 3 4 1 4 .0 7
2 4 .0 0 2 1 1 .2 6 2 0 7 .2 6 1 0 0 .0 0 4 4 3 .6 4 0 .4 6 19 .71 1 9 .2 5 6 7 .6 0 8 0 .0 3 5 2 3 .6 7
3 5 .9 5 1 9 6 .2 5 1 9 0 .3 0 1 0 0 .0 0 3 9 2 .5 0 0 .3 0 1 8 .3 3 1 8 .0 8 5 5 .0 0 6 0 .6 8 4 5 3 .1 8
M ean 4 .5 6 1 9 7 .9 6 1 9 3 .4 0 9 6 .0 0 3 8 8 .0 6 0 .3 8 1 7 .6 9 17 .31 7 2 .7 3 7 5 .5 8 4 6 3 .6 4
V
1 3 .7 5 1 3 8 .3 5 1 3 4 .6 0 7 6 .0 0 4 1 1 .0 0 0 .5 0 8 .41 7 .9 1 7 4 .0 0 3 8 .3 6 4 4 9 .3 6
2 4 .0 0 1 2 6 .6 7 1 2 2 .6 7 8 1 .0 0 4 1 0 .4 2 0 .5 0 1 2 .2 9 1 1 .7 9 7 0 .0 0 4 4 .2 4 4 5 4 .6 6
3 3 .6 2 9 6 .3 4 9 2 .7 2 7 8 .0 0 3 0 0 .5 8 0 .41 1 4 .3 6 1 3 .9 5 7 7 .6 0 6 6 .9 1 3 6 7 .4 9
M ean 3 .7 9 1 2 0 .4 5 1 1 6 .6 6 7 8 .3 3 3 7 4 .0 0 0  4 7 1 1 .6 8 11 .21 7 0 .5 3 4 9 .8 4 4 2 3 .8 3
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Figure 1. G row th  curve o f C. chanos  stocked at 2 ,0 0 0  and 4 ,0 0 0 /h a  w ith  and 
w ithout 6 ,0 0 0  P. m o n o d o n /ha .
in th e  p o ly c u ltu re  tre a tm e n ts . H ow ever, n o  s ig n if ic a n t d iffe re n ce s  w ere observed in  th e  p raw n  
p ro d u c tio n  be tw een th e  p o ly c u ltu re  w ith  2 ,0 0 0  (7 5 .6  kg /ha ) and 4 ,0 0 0  (4 9 .8  kg /h a ) m ilk f is h /h a .
In te rm s o f  to ta l p ro d u c tio n  o f  m ilk f is h  and p ra w n . T re a tm e n ts  IV  was observed to  give 
th e  highest p ro d u c tio n  (46 3 .6  kg /h a ). T re a tm e n t V  resu lted  in  low est p ro d u c tio n  (4 2 3 .8  kg /h a ).
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Figure 2. G row th  curve o f P. m o n o d o n  stocked at 6 ,0 0 0 /h a  w ith  and w ith o u t 
2 ,0 0 0  or 4 ,0 0 0  C. chanos/h a
T he  c o m p e t it io n  o f  praw ns to  m ilk f is h  as expressed b y  th e  c o m p e tit io n  in de x  (C I ) was 
0 .0 3  and 0 .1 5  com pared  to  th e  c o m p e t it io n  exe rte d  b y  m ilk f is h  to  p ra w n , 0 .4 8  and 0 .6 7 .
T he  cost and re tu rn  o f  m ilk f is h  and p ra w n  p ro d u c tio n  is show n in  Tab le  2 . Cost o f  p ro - 
d u c t io n /k g  at th e  m o n o c u ltu re  and p o ly c u ltu re  system s ranged fro m  P 7 .4 5 /kg  to  P 2 9 .5 2 /kg  and 
P 1 0 .2 6 /k g  to  P 1 2 .4 1 /k g , resp ec tive ly . N e t gain was P 2 0 .4 8 /kg  fo r  I I I ,  P 1 9 .8 9 /kg  fo r  IV , P 2 .55 /kg  
fo r  I and P 1 .18 /k g  fo r  II.
D iffe re nce s  in  th e  g ro w th  and p ro d u c tio n  o f  praw ns c u ltu re d  s in g ly  o r  in  c o m b in a tio n  w ith  
m ilk f is h  at increasing s to ck in g  d e n s ity  (2 ,0 0 0  and 4 ,0 0 0 /h a ) s tro n g ly  suggests th a t th e  presence
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o f m ilk f is h  exerts  some negative e ffe c t o n  praw ns. T h is  is su p p o rte d  b y  th e  h igh  and increasing 
c o m p e tit io n  in d e x  (C I =  0 .4 8  and 0 .6 7 ) due to  th e  increasing num bers  o f  m ilk f is h .  H ow eve r, 
data on  g ro w th , p ro d u c tio n  and c o m p e tit io n  in d e x  (CI =  0 .0 3  and 0 .1 5 ) suggest th a t  th e  presence 
o f  p ra w n  d o  n o t s ig n if ic a n t ly  a ffe c t m ilk f is h . The  presence o f  p ra w n  as b e n e fic ia l f o r  m ilk f is h  
c o u ld  be due to  th e  reason th a t  p ra w n  c o n tro l c o m p e tito rs  o f  m ilk f is h  fo r  fo o d , w i th o u t  be ing
Tab le  2. C om parison  o f  p ro d u c tio n , to ta l p ro d u c tio n  cos t, to ta l and ne t in co m e  pe r hectare , and 
percentage o f  re tu rn  fo r  d if fe re n t  tre a tm e n ts .
I t e m s
T R E A T M E N T S
I II I I I IV V
A . P ro d u c tio n
1. M ilk fis h 3 9 6 .9 3 4 4 2 .0 8 3 8 8 .0 6 3 7 4 .0 0
2. Prawn 1 4 4 .30 75 .5 8 4 9 .8 4
B. T o ta l p ro d u c tio n  cost/ha  
(P) * 2 ,9 6 0 .0 0 3 ,4 6 0 .0 0 4 ,2 6 0 .0 0 4 ,7 6 0 .0 0 5 ,2 6 0 .0 0
C. T o ta l in com e /ha  (P) * * 3 ,9 6 9 .3 0 3 ,9 7 8 .7 2 7 ,2 1 5 .0 0 6 ,9 0 3 .8 0 4 ,8 6 1 .2 0
D. N e t in com e /h a  (P) 1 ,009 .30 5 1 8 .72 2 ,9 5 5 .0 0 2 ,1 4 3 .8 0 - 3 9 8 .8 0
E. P ro d u c tio n  cos t/kg  (P) 7 .4 5 7.82 2 9 .5 2 10 .26 12.41
F. N et in co m e /kg  (P) 2 .5 5 1.18 2 0 .4 8 14 .89 - 0 . 9 4
G. Percentage o f  re tu rn * 34 .09 14.99 69 .3 6 4 5 .0 3 -  7 .5 8
* Inc lude  th e  cost o f  e xp e rim e n ta l an im a ls, supplies and m a te ria ls , p u m p  fue l and m a in tenance  ( I lo i lo  
m a rke t, S ep tem ber to  D ecem ber, 1979 ) and labor cost.
* *S a le  p rice  o f  th e  p roduce  w ere the  fo llo w in g :
— M ilk fis h  sale p rice  o f  P 9 .0 0 /kg  fo r  those less tha n  150 g and P 1 0 .0 0 /kg  fo r  those m ore  tha n  
150 g.
— Prawn sale p rice  o f  P 50 .00  fo r  those  30 g and above; P 40 .00  fo r  those less th a n  15 g.
* * *  % re tu rn  = T o ta l ne t incom e x 100
T o ta l p ro d . costs
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competitive itself. Thus, in a polyculture system, growth and production would largely be depen­
dent on the effectiveness o f d ifferent stocking combinations. According to Prowse, (1968) the 
to ta l crop is dependent on the primary productiv ity level, and increasing number o f fish w ill not 
increase the tota l crop bu t merely give a large number o f smaller fishes in the absence o f supple­
mentary feeding. Tang (1972) attributes this phenomenon to  the dependence o f fish growth on 
population size.
The observed differences in weight gains o f m ilkfish was prim arily due to the differences in 
stocking density. Intraspecific com petition showed that the increase in m ilkfish stocking rate by 
100 % (from  2,000 to  4,000/ha) decreased the final weight by 45%. These results were consistent 
w ith  the observation o f Reich (1975) that an increase in fish number o f the same species depressed 
the individual growth more than the addition o f fish o f a d ifferent species.
The monoculture of prawn (III)  was the most profitable of the treatments. It gave the 
highest net income (P2,955.00/ha/100 days) compared to  the culture o f m ilkfish alone (P1,009.30 
and P518.72/ha/100 days fo r treatments I and II, respectively) and its combination (P2,143.80 
and P398.80/ha/100 days fo r treatments IV and V, respectively). These differences were mainly 
due to  the price o f prawn which was about five times higher than that o f m ilkfish. The smaller 
size o f m ilkfish and prawns produced also commanded lower market price/kg.
While the maximum production o f prawn can be attained w ith  the monoculture system its 
polyculture w ith  2,000 m ilkfish/ha is also economically feasible. Due to  greater food competition, 
prawn production decreased as m ilkfish stocking density increased. In order to lessen the in ter­
specific com petition exerted by m ilkfish, it  is recommended that the stocking density o f prawns 
(6,000/ha) be further increased while that o f m ilkfish (2,000/ha) be decreased. However, the 
extent o f stocking combination that w ill give an effic ient polyculture o f m ilkfish and prawn 
under the various culture systems needs to  be further studied.
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